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From the Surgical Unit, St. Mary's Hospital, London, W. 2 


An early account of induced hypothermia in man is 
that of Currie (1798), who studied the physiological 
effects of deliberate immersion in cold water in an effort 
to determine the cause of death from exposure following 
shipwreck. Apart from a few physiological observa- 
tions on animals (Spallanzani 1803, Walther 1862, 
Simpson and Herring 1905), there was little interest in 
this subject until recent years. 


Fay (1940) cooled a patient to about 23°C in an attempt to 
produce remission of carcinomatosis. It was soon recognised 
that this technique might permit circulatory arrest during open 
cardiac surgery, and much work followed on the physiology 
of hypothermia in non-hibernating mammals (Hegnauer et al. 
1950, 1951, Bigelow et al. 1950a and b). It became apparent 
that the limiting factor in survival from hypothermia produced 
by surface cooling is ventricular fibriilation. 

Clinical experience has shown that the lower limit of safety 
in adult man is 28-30°C, which allows a period of circulatory 
arrest of about 10 minutes. In laboratory animals lower tempe- 
ratures have been achieved by venesection to reduce high 
central venous pressure (Bigelow et al. 1950b), by hypercapnia 
(Andjus 1951, Niazi and Lewis 1954), and by hypocapnia (Swan 
et al. 1953). In small mammals—e.g., mice, rats, rabbits, dogs, 
and monkeys—the body temperature has been lowered to 
below zero for periods of over an hour with survival, using a 
technique of rapid cooling in the presence of high COz con- 
ceniration and equally rapid rewarming (Andjus 1951, Niazi 
and Lewis 1954, 1956, 1957, Andjus and Smith 1955, Andjus 
and Lovelock 1955, Goldzveig and Smith 1956, Smith 1957). 
Niazi and Lewis (1958) have indeed cooled a human to 9°C 
producing cardiac standstill for 45 minutes, with recovery. 
These techniques are not sufficiently developed for universal 
use in man. 

Gollan et al. (1952) introduced the ilea of combining an 
extracorporeal bypass circulation wi'h a cooling coil, and in 
1955 succeeded in cooling dogs to beiow 10°C with survival. 
Senning (1954) and Juvenelle (1954) studied similar techniques. 
Sealy et al. (1958) and J. Kirklin (personal communication) have 
applied these techniques to patients undergoing cardiac surgery, 
and have reduced the deep body temperature to 20-30°C. 
Drew et al. (1959a and b) have described a technique, obviating 
the use of an oxygenator, for cooling patients to 15°C with 
45 minutes’ circulatory arrest. 


In the surgery of certain abnormalities of essential 
organs, the limiting factor is the time during which the 
Organ may be deprived completely of its circulation. 
By present techniques this time is often insufficient for 
correcting major defects. Deep hypothermia offers total 
circulatory arrest for a prolonged period, and with this 
technique surgery of conditions of the heart and great 
vessels which are at present untreatable may become 


possible. It offers also a bloodless field for surgery, 
which would particularly facilitate the transplantation of 
organs. 

With this in mind an investigation has been carried 
out on dogs in which deep hypothermia and protracted 
circulatory arrest were compatible with complete 
survival. 

Methods 


Adult mongrel dogs weighing 10-17 kg. were anesthetised 
with intravenous thiopentone sodium, and intubated. Res- 
piration was maintained with an Oe2/N20 mixture delivered 
by a _ positive-negative pressure apparatus, with a COse 
absorber in the circuit. Pulmonary ventilation was discontinued 
during the period of cardiac arrest. Additional thiopentone 
and pethidine were given intravenously as required. A femoral 
artery and vein were cannulated for arterial and venous 
pressure recordings, and for blood sampling and infusion. 
Copper-constantan thermocouples were inserted in the porta 
hepatis through an epigastric incision, per rectum to the lower 
colon, and in the fore and hind limb muscles. Temperatures 
were recorded on a sensitive galvanometer using melting ice 
as a reference junction, this apparatus responding to tempe- 
rature changes within 3 seconds, and being accurate to 
£0-:2°C. On occasion, brain, nasal, oesophageal, and intratho- 
racic temperatures were recorded. 

The heart was exposed by thoracotomy—either transverse or 
through the 4th space. After heparinisation (5 mg. per kg.), 
venous catheters were inserted in the superior and inferior 
vena cave via the right atrium, and an arterial catheter was 
inserted either in the left subclavian to lie in the thoracic 
aorta, or in the right iliac artery to lie in the abdominal aorta. 

A Melrose-type pump-oxygenator was used, primed with 
donor blood containing heparin 4 mg. per litre. Venous blood 
was syphoned from the right atrium by a gravity fall of 
15 cm. to the oxygenator, where it filmed in an atmosphere of 
97°/o Oz and 3°/o COs. After oxygenation it was pumped through 
a specially developed heat-exchanger to a bubble trap, and 
returned to the aorta (fig. 1). The temperature of the heat- 
exchanger could be rapidly varied from 40°C to 0°C by a 
controlled circulation of brine. On starting the extracorporeal 
circulation, a few minutes were required to stabilise the venous 
cutflow and pump output at 37°C before rapid cooling. During 
rewarming the heat-exchanger temperature was rapidly returned 
to 40°C. The whole apparatus required 750 ml. blood to prime. 
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Fig 1—The hypothermia circuit. 
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The pump output was calibrated with blood at temperatures 
of 37, 15, and 0°C, and frequent checks were made during the 
experimental series. The heat-resistant parts of the apparatus 
were sterilised by autoclaving, and the remainder by a peni- 
cillin-streptomycin solution. 

When each experiment was complete, cardiac and aortic 
catheters were removed, a calculated dose of protamine sulphate 
was given, and the chest was closed with drainage. After 12 
hours the chest drains were removed, and intravenous medi- 
cation was discontinued. 


Three series of expériments were performed. 
Series I: Controls 

Two animals were perfused for an hour at 37°C, and both 
made uneventful recoveries. 

Series II: Rapid Cooling and Rewarming 

Eighteen dogs were cooled rapidly to a hepatic temperature 
of 3-5°C, than rewarmed rapidly. In the first ten rewarming 
was discontinued at 37°C; all animals in this group showed a 
tendency to hemorrhage, and failed to breathe spontaneously 
during the postoperative period. In the next eight experiments 
rewarming was continued to 40°C, and additional heat was 
supplied with infra-red heaters; six dogs survived, and were 
observed for periods of 14 days to 9 months. Of the two 
failures, one was due to a technical fault in the apparatus, and 
the other to postoperative haemorrhage and inadequate supply 
of donor biood (table I). 

Series Ili: Rapid Cooling, Circulatory Arrest, and Rapid 
Rewarming 

In this group twenty-two dogs were rapidly cooled to hepatic 
temperatures of 3-5°C, and all extracorporeal circulation was 
discontinued. The venous and arterial catheters were then 
opened, and the blood-volume was drained into the oxygen- 
ator. The animals were kept in this state of suspended 
animation for 30-45 minutes, after which the blood was pumped 
back into the corporeal circulation, and rewarming was started. 
The rewarming technique was similar to that in series II. 

The first twelve dogs all died within 24 hours from hem- 
orrhage or delayed cardiac failure, despite adequate blood 
replacement and the precautions taken in series II. It became 
apparent that these animals were developing a metabolic 
acidosis during the period of circulatory arrest. 

The next ten dogs were given an infusion of isotonic sodium- 
bicarbonate solution (166 mEq. per litre), averaging 4:5 mEq. 
per kg., during cooling and rewarming. Potassium chloride 
0-7 mEq. per kg. and calcium gluconate (20 ml. 10% solution) 
was added to each 500 ml. of isotonic bicarbonate solution (vide 
infra). Additional calcium gluconate was given after the heart 
started to beat during the rewarming period, when low arterial 
pressure was observed. The animal was precooled with ice to 
a rectal temperature of 30-33°C before the extracorporeal circu- 
lation was started, with the object of reducing muscle tempe- 
raturce and metabolism. Eight of these ten animals have survived 
and have been observed for periods of 14 days to 14 weeks. 
Two of them had ventriculotomy performed during the period 
of circulatory arrest. Of the failures, one was due to cardac 
tamponade, and the other to a massive atelectesis (table I). 

Interspersed with these series a number of experiments were 
performed, without attempt at survival, to solve immediate 
problems. These included slow as opposed to rapid methods 
of cooling and rewarming, and measurement of brain tempe- 
ratures and tissue and organ b!lood-flow. These results will be 
published more ‘fully later. 


Results 

Temperature 

On cooling, the temperature of the blood entering the 
aorta fell to 0°C within a few minutes. The rate of 
cooling as measured in various parts of the body varied 
considerably (fig. 2). The temperature of the heart, lungs, 
and cesophagus closely followed the blood temperature, 
and soon reached 0°C. The temperature in the porta 
hepatis, adrenal and kidney fell more slowly, and the 
brain and colonic temperatures lagged further behind. 
Slowest of all to cool were the limb muscles. The tem- 
perature of the porta hepatis was therefore taken as the 
most satisfactory index of cooling. 
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Fig 2—Cooling-rewarming curve with 45 minutes‘ total circulatory 
arrest. 


In experiments where extracorporeal circulation was 
discontinued for 30-45 minutes, the upper abdominal 
and intrathoracic temperatures rose by 4-5°C, and the 
brain and colonic temperatures varied only slightly, 
while the limb muscle temperatures fell initially, then 
rose slowly by 1-2°C. 

The differential rates of temperature change on re- 
warming were the reverse of those on cooling. On 
discontinuing the extracorporeal circulation, the central 
body temperature fell by 5-8°C until an equilibrium 
was reached with the rising peripheral temperature. 
Thereafter rewarming in all parts of the body was at 
the rate of 2-3°C per hour. 


Heart 

With this technique ventricular fibrillation was not a 
problem. It was noted four times in forty experiments in 
series II and III. In one dog the heart reverted to nor- 
mal rhythm spontaneously; the second was defibrillated 
by potassium citrate, and the third electrically; while 
the fourth was recooled to electrical asystole and re- 
warmed uneventfully, thus achieving a “cold conver- 
sion". In the others the electrocardiographic changes 
were similar to those previously reported (Kenyon and 


TABLE I—RESULTS OF FINAL CONSECUTIVE EXPERIMENTS 
IN SERIES If AND III. 
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Ludbrook 1957). Ventriculotomy in two animals did not 
affect survival. 

On cooling, caidiac action ceased at hepatic tempera- 
tures of 13-18°C, and reappeared on rewarming at 
14-18°C. Electrical waves were on occasion recordable 
in the heart at temperatures down to 5°C, without visible 
cardiac contraction. Duri::: cardiac arrest the heart was 
flaccid, but in two animals there was a slow ventricular 
systole at the rate of 2 beats per minute. The total 
period of cardiac arrest in series II varied between 15 
and 28 minutes. In series III there was cardiac arrest for 
49-66 minutes, for periods of 30 or 45 minutes’ circu- 
latory arrest (table I). 


Arterial Pressure and Vascular Responses 

On catheterising the vena cave fall in the mean 
arterial pressure of 10-15 mm. Hg was the rule, due to 
mechanical obstruction of venous return. During extra- 
corporeal circulation the mean arterial pressure varied 
proportionately with the pump output, as it was 
equalised by the venous return, The pump output at nor- 
mal body temperature varied between 70 and 100 ml. 
per kg. per min., but afier preliminary surface cooling 
to 30-33°C, as in the later experiments in series III, the 
initial output was 50-70 ml. per kg. per min. With 
cooling there was a progressive fall in arterial pressure 
and venous return until the point of cardiac arrest, when 
the arterial pressure levelled off in the region of 40-50 
mm. Hg. After cardiac arrest there was a further falling 
off in venous return, and it was usual to add a further 
200 ml. of blood to the oxygenator at this point to main- 
tain a satisfactory output and rate of cooling. Final 
outputs were in the range of 40-60 ml. per kg. per min. 
In these experiments the arterial pressure fell to zero 
when the extracorporeal circulation was discontinued 
and the animal bled into the oxygenator. 
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Fig. 3—Differential temperature curves with 45 minutes’ total circula- 
tory arrest. Blood temperature was measured from the bubble trap. 
On rewarming, the pressure and output events were in 
teverse order, and the flow-rate reached its highest point 
(70-100 mi. per kg. per min.) before the extracorporeal 
Circulation was discontinued (fig. 3). In the immediate 
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postperfusion period, any fall of arterial pressure was 
corrected by infusion of fresh blood. 
Brain 

Electroencephalograms (E.E.G.) were recorded in six 
of the experiments in series II and III. In each case 
the E.E.G. waves disappeared at hepatic temperatures of 
12-15°C, and reappeared at 15-17°C on rewarming. 
From extrapolation of the results obtained in acute ex- 
periments performed under similar conditions, the corre- 
sponding brain temperatures would be about 5°C higher. 
Heematology 

Hemolysis—The rise in plasma-hemoglobin varied 
between 5 and 74 mg. per 100 ml. (mean 48 mg. per 
100 ml.) for 60 minutes’ extracorporeal circulation. 


Blood coagulation—Provided the deep body tempera- 
ture was 33°C or more, and the extracorporeal circula- 
tion-time had not materially exceeded sixty minutes, 
there was no difficulty with postoperative bleeding. 

Of the clotting factors measured, there was little 
change in the platelet-count, although morphological 
abnormalities were noted, and the plasma-fibrinogen 
content was not significantly altered. The white-blood- 
cell count was only slightly reduced. 


Serotonin.—On two occasions when plasma-serotonin 
\o-hydroxytryptamine) was measured there was no 
increase. 


TABLE IT—ARTERIAL AND VENOUS CATHETER-BLOOD PH 
AND. PLASMA-TCOz MEASUREMENTS AT DIFFERENT HEPATIC 
TEMPERATURES. 


Postoperative 


Rewaiming 





Doy 


Hepatic 38 18 7 27 33 34 34 33 

A temperature(°C) 
p 7.285 7120 6.990 7.080 7.290 6.860 6.880 6.759 
TCOz (mM/1.) 13.3 135 ‘30 {11:0 19.2 5.5 4.0 4.7 


Hepatic ‘ 33 10.7. 108 26.0 36.5 
B_temperature(°C) 


28.5 36 37.5 


pi 7.500 7.375 7255 7.378 7.200| 7.269 7.280 7.478 
TCO: (mM/1.) 22.5 17.4 | 26.9 [249 23.8 29.2 23.2 


Dog (A) without and dog (B) with intusion of sodium-bicarbonate 
calcium-giuconate solution. 

pH was measured at 38°C. 

Venous catheter blood sample was taken immediately after 45 mi- 
nutes’ total circulatory arrest. 

Dog A failed to rewarm, and died from delayed cardiac arrest, 

Dog B survived. 


Metabolic Changes 

In the first twelve experiments of series III, the dogs 
survived the experiment but they all died postoperati- 
vely within 12 hours. Measurements of pH, pCO:z, and 
TCOz, made at 38°C on arterial bloods samples taken 
before cooling and after rewarming indicated con- 
siderable metabolic acidosis (table II). 

The physicochemical significance of blood-pH measu- 
rements at 38°C when the hepatic temperature is as low 
as in these experiments is debatable, but the measure- 
ments were of value in assessing the degree of metabolic 
acidosis when correlated with the physiological respon- 
ses of the animal. 


Plasma-potassium.—In six experiments in series II 
there was a mean fall of 0.3 mEq. per litre during the 
total period of extracorporeal circulation, while in series 
III in the first eight experiments the mean fall was 1.7 
mEq. per litre. On three occasions measurement of the 
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first flush of venous blood irom the animal on recom- 
mencing circulation showed a temporary rise in potas- 
sium of 1.3-5.5 mEq. per litre (34-167%/o). 

Plasma-sodium.—No significant changes were noted. 
Renal Function 

Detailed studies on renal function were not made, but 
complete suppression of urinary output was noted during 
cooling, circulatory arrest, and the early rewarming 
period. Urine was again produced during the later stages 
of rewarming, and analysis of the electrolyte content 
was essentally normal. The surviving animals showed 
no evidence of depressed renal function. 


Discussion 

The induction of hypothermia by blood-stream cooling 
is considerably more efficient than by surface cooling. 
Clinically blood-stream cooling has been pioneered by 
Brock and Ross (1955). With efficient heat-exchangers, 
low temperatures may be reached very quickly, but a 
temperature gradient exists between the cold central 
core and the skin, which is at or near ambient tempera- 
ture. The essential central organs of the animal are 
exposed to this low core temperature; the brain also is 
adequately cooled, and metabolism appears to be suffi- 
ciently low to protect it from anoxic damage for periods 
of circulatory arrest up to 45 minutes. During these pe- 
riods there is equilibration of the core temperature and 
the surrounding tissues, apparently owing to heat con- 
duction with some contribution by gravitational circula- 
tion of the remaining blood, resulting in a rise of deep 
temperature and a temporary fall of muscle temperature. 
This is insufficient to cause permanent damage to any 
organ during the period of circulatory arrest. 

There is a theoretical disadvantage in using large 
temperature gradients during cooling and rewarming 
because changes in solubility of the dissolved blood 
gases with temperature may cause effervescence in the 
tissues and produce gaseous microemboli. In practice 
this is not borne out. The rapid methods, which can 
only be achieved by using large temperature differences, 
offer advantages because they reduce the time for 
cooling and rewarming, and avoid blood-coagulation 
problems. 

The addition of an extracorporeal pump-oxygenator 
effectively prevents irreversible ventricular fibrillation 
by reducing the demand on cardiac output (Kenyon and 
Ludbrook 1957). Although ventricular fibrillation was 
observed in 10°/o of these experiments, the conversion 
to normal rhythm was no problem. This can be achieved 
by “cold conversion“—i.e., the recooling of the heart to 
asystole followed by rapid rewarming—but potassium 
citrate and electrical defibrillation were equally effec- 
tive, and are preferable since cold conversion adds to 
the total running time of the extracorporeal circulation. 

The brain showed no evidence of damage from the low 
temperature, or from rapid cooling and rewarming. The 
E.E.G. waves disappeared at a brain temperature of 
18-20°C, and reappeared on rewarming at 20-22°C. 
Similar results have been reported by Woodhall et al. 
(1958). One dog in series II which had been taught 
several parlour tricks, remembered fully his previous 
training after the procedure. Another animal in series I], 
unknown to us, was about 14 days pregnant at the time 
of experiment, and in due course she gave birth to four 
normal pups. 

The vascular response to internal cooling is of inter- 
est. On starting the bypass circulation at normal tempe- 
rature there was the usual partial loss of vascular tone, 
and the arterial pressure responded to minor variations 
of pump output. On cooling the pressure fell rapidly, and 
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there was decreasing cardiac contraction until asystole, 
when a basal level was reached. Despite this, the cor- 
poreal circulation accepted an additional 200 ml. of 
blood without evidence of pulmonary congestion. This 
seems to result from complete loss of vascular tone. The 
further reduction of venous return as the animal cooled 
to very low core temperatures appeared to be due to 
increasing viscosity of the blood resulting from the fall 
in arteriovenous temperature gradient. These factors are 
inevitably merged, and it is impossible to assess their 
individual contribution to the changes observed. 

The early experiments in series III produced a gross 
metabolic acidosis, but some animals survived for 24 
hours. At low temperatures acid-base balance is difficult 
ito measure due to increased solubility of COs, changes 
in pK’, and altered buffering capacity of hemoglobin and 
plasma-proteins; such determinations would require leng- 
thy tomometry experiments. Isotonic sodium bicarbonate 
during cooling and rewarming partially corrected the 
acidosis so that-survival was possible, but complete 
correction was left to the animals’ own metabolism. 
When venous catheter blood taken after periods of total 
circulatory arrest had a pH of 7.25 or over (measured at 
38°C) the recovery period was smoother, and less precise 
control was required over the rate of bicarbonate infusi- 
on. The main source of the metabolic acidosis probably 
lies in the relatively uncooled muscle mass. Hollinger 
(1944) showed that at 20°C muscle oxygen consumption 
is still 30°/o of that at normal temperature, and tempera- 
tures in this range were noted often, even with additio- 
nal precooling of muscle. Absence of a pulmonary circu- 
lation during periods of cardiac arrest undoubtedly con- 
tributed to this failure to compensate in the experiments 
of series III, for respiratory correction was still possible 
in series II when there was no circulatory arrest. The 
fall in plasma-potassium was greater after total circula- 
tory arrest, and was particularly pronounced in venous 
blood after recommencing circulation. This may be due 
to changes in the cell-membrane or to metabolic acido- 
sis, and this point is now being investigated. 

The technique described seems to be satisfactory for 
surgical operations in which present methods are un- 
suitable by reason of a high mortality. The possibility of 
operating in a bloodless field has always been an ideal, 
and would be particularly valuable in surgery of the 
heart, aortic arch, and brain. The period of 45 minutes’ 
supended animation may be extended, but further re- 
search and experience are required to confirm this 
possibility. Autodigestion of the alimentary tract is 
possible under these circumstances, but no evidence of 
this was seen in this series, although no measures were 
taken to avoid it. 


Summary 

Two groups of dogs were cooled to hepatic tempera- 
tures of 5°C or below, using an extracorporeal pump- 
oxygenator with a heat-exchanger in the circuit. The 
first group was cooled and immediately rewarmed, with 
a survival-rate of six out of eight in the final consecu- 
tive experiments. In the second group 30—45 minutes of 
complete circulatory arrest and exsanguination pro- 
ceeded rewarming; eight survived out of ten in the final 
consecutive experiments. 

Ventricular fibrillation was observed in only 10%/o of 
the experiments with cooling to temperatures of 5°C or 
lower, and the conversion to sinus rhythm was no pro- 
blem. 

Rapid cooling and rewarming did not prejudice 
survival by the production of gaseous microemboli. 
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Considerable metabolic acidosis was produced after 
30-45 minutes of complete circulatory arrest, and this 
was partly corrected by giving isotonic sodium 
bicarbonate. 

We are grateful to many colleagues at St. Mary’s Hospital 
for assistance and advice, and particularly to Prof. Charles 
Rob, who has given this investigation every encouragement; to 
Prof. Albert Neuberger for advice on biochemistry; to Prof. 
W. S. Peart for the serotonin estimations; to Dr. Nancy Marston 
for the hematology; and to the Royal College of Surgeons of 
England, and Prof. David Slome and his staff at the Buckston 
Browne farm. 

This investigation was financed by the St. Mary’ Hospital 
endowment fund. 
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IMMUNOLOGICAL STUDIES IN NEPHRITIS 

THE concept that some varieties of glomerulonephritis 
result from an antigen-antibody reaction within the 
kidney stems from clinical observation and also from 
experimental evidence. 

Mellors et al., by the fluorescent-antibody technique, 
demonstrated gamma-globulins at the sites of the lesions, 
both in experimental nephritis and in a small necropsy 
series including cases of glomerulonephritis, polyarteritis 
nodosa, renal amyloidosis, and systemic lupus ery- 
thematosus. 2-4 Similar localisation of gamma-globulins 
was reported by Vazquez and Dixon in three cases of 
secondary amyloidosis in man, and in experimental 
amyloidosis in rabbits. Taft et al.,° reported glomerular 
localised gamma-globulins in systemic lupus erythemat- 
osus with renal involvement, and in a case of diabetic 
nephropathy: they found them much less often in 
glomerulonephritis. More recently renal localisation of 
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gamma-globulins has been shown in a high proportion 
of patients with glomerulonephritis at all stages, and in 
the kidney lesions associated with systemic lupus 
erythematosus, scleroderma, polyarteritis nodosa, amyloi- 
dosis, and diabetes mellitus.’ 

The nature of this localised globulin has been dis- 
cussed by several workers.!?5 It is generally considered 
that this is likely to be localised antibody combined 
with an antigen present in the diseased tissue; but proof 
of this has been lacking. 


ROLE OF GAMMA-GLOBULIN 

An early attempt’ to define the role of this globulin 
originated in the well-established observation that many 
antigen-antibody complexes will dissociate at pH 3.2— 
3:5. 

Frozen sections of kidney tissue from patients with glomeru- 
lonephritis, lupus nephritis, and polyarteritis nodosa were 
eluted in a 0-02M citrate buffer solution at pH 3-3 with fre- 
quent agitation for 90 minutes, and were then stained with the 
anti-gamma-globulin conjugate. Compared with untreated 
sections stained with the conjugate there was definite, though 
slight, diminution in specific fluorescence. In one case of 
diabetic nephropathy, with an intense initial fluorescence for 
gamma-globulin, no apparent decrease in specific fluorescence 
was observed after elution for 90 minutes, although a similar 
diminution was observed after 150 minutes. Electrophoretic and 
immunological examination of the eluates revealed the presence 
of gamma-globulin, and thus confirmed that the globulin had 
been dissociated from the renal tissue. Control studies suggested 
that the pH was the important factor in the dissociation.? 

Further studies have been carried out on glomeruli 
isolated from the kidneys of a patient with histologically 
normal kidney tissue,’ another with subacute proliferative 
glomerulonephritis, and another with longstanding system- 
ic lupus erythematosus with severe renal involvement. 
Fluorescent antibody studies on frozen sections of these 
kidneys had shown glomerular-localised gamma-globu- 
lins, in the glomerulonephritic and lupus kidney but not 
in the normal kidney. Furthermore elution of sections in 
the citrate buffer at pH 3.3 considerably diminished the 
specific fluorescence observed after staining with 
fluorescein-conjugated antihuman gamma-globulin. 

The isolated glomeruli were suspended in the citrate buffer 
solution, the pH adjusted to 3-2, and the suspension gently 
agitated with a magnetic stirrer for 2 hours at room tempera- 
ture. At the end of this period the glomeruli were removed by 
centrifugation in the cold, and the supernatant was neutralised. 
Gamma-globulin was present in the eluates from the glomerulo- 
nephritic and lupus glomeruli, but not from the normal glome- 
ruli. No albumin was present in the three eluates. 

To characterise this glomerular localised globulin 
further, its biological activity was assessed by layering 
these eluates on frozen sections of various human 
kidneys, including sections of the kidney from which the 
glomeruli had been isolated. In the latter instance the 
sections were first eluted with the citric-acid buffer 
system, lest all the available antigenic sites were 
already saturated with antibody. By staining these 
sections, before and after the application of the eluates, 
with a fluorescein-conjugated anti-human gamma-globu- 
lin, it was possible to determine with histological pre- 
cision whether the globulin under test had an affinity 
for any constituent of the kidney section. No such 
affinity could be demonstrated for the gamma-globulin 
isolated from the glomerulonephritic glomeruli. In some 
preparations the lupus globulin appeared to increase 
fluorescence in the glomerular capillary wall and in 
Bowman's carsule, but these changes were not constantly 
found. 





7. Freedman, P., Peters, J. H., Kark, R. M. In the press. 
8. Krakower, C. A., Greenspon, S. A. A.M.A. Arch. Path. 1951, 
51, 629. 
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GAMMA-GLOBULIN AND LUPUS NEPHRITIS 

To reproduce more nearly the conditions obtaining in 
vivo, these experiments were repeated with the addition 
of fresh normal serum to the system. The eluates were 
again layered on frozen sections from various kidneys, 
this time in the presence of fresh normal human serum. 
Again no affinity could be convincingly demonstrated, 
under these conditions, between the glomerulonephritic 
globulin and the kidney sections, including eluted sec- 
tions of the same kidney. The gamma-globulin isolated 
from the lupus glomeruli, however, in the presence of 
fresh normal human serum was found to have an affinity 
for all cell nuclei, and the resulting appearance was 
closely comparable to the nuclear affinity displayed by 
serum from patients with systemic lupus erythematosus 
tested under similar conditions. Again, the glomerular 
changes were inconstant, although there did appear to be 
some increase in fluorescence in the glomerular capillary 
wall in the eluted sections taken from the same kidney. 

The same nuclear attachment of this lupus globulin 
in the presence of fresh serum occurred in frozen sections 
of liver tissue. 

No tissue affinity was demonstrated by the eluate 
from the normal kidney, either alone or in the presence 
of fresh normal serum. 

The factor present in fresh serum which facilitated the 
attachment of the lupus gamma-globulin to cell nuclei 
could be destroyed by heating the serum to 60°C. for 
3 minutes. Lupus globulin in the presence of fresh nor- 
mal heat-inactivated serum behaved like lupus globulin 
alone. 

To compare the behaviour of this gamma-globulin 
from lupus glomeruli with that present in the serum of 
patients with systemic lupus erythematosus, experiments 
were made with two different strongly positive lupus 
sera, stored in the cold for varying periods, aliquots of 
which were heated at 60°C. for 3 minutes. 

Untreated sera were layered on frozen kidney sections for 
2 hours, and, after washing, the sections were stained with 
fluorescein-conjugated anti-human gamma-globulin. Widespread 
bright nuclear fluorescence was thereby produced with both 
sera. Repeating the experiment with the heated sera revealed 
the same widespread nuclear fluorescence, but this was less 
intense than with the unheated sera. The original intensity of 
nuclear fluorescence could be restored by adding fresh normal 
human serum to the heated lupus serum, but not by adding 
heated fresh normal serum (60°C. for 3 minutes). Similar 
observations were made with both lupus sera. 

These results suggest that gamma-globulin with an 
affinity for cell nuclei, demonstrable in the presence of 
normal fresh human serum, may be eluted from the 
kidney involved in systemic lupus erythematosus. The 
experiments on lupus serum indicate that a heat-labile 
factor present in normal serum also facilitates the attach-: 
ment of the serum gamma-globulin to cell nuclei. This is 
of interest in view of Aisenberg’s work on the mechanism 
of the L.E. phenomenon,’ from which he considers that 
an accessory serum facior is necessary for phagocy- 
tosis of nuclear material, which has been specificially 
altered by reaction with the L.E. factor. 


ROLE OF COMPLEMENT 

Further studies on the kidney have concerned the 
localisation of complement. Since many antigen-antibody 
complexes are known to “bind” complement, and since 
there is much evidence that complement is involved 
in glomerulonephritis, the presence of complement at 
the site of the renal lesions in association with gamma- 
globulin would lend support to the contention that the 
latter substance does indeed represent antibody. 





9. Aisenberg, A. C. J. clin. Invest. 1959, 38, 325. 
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An antiserum to human complement was prepared in the 
rabbit.1° The serum also contained antibodies against human 
gamma-globulin which were removed by precipitation with 
pure human gamma-globulin. The antibody titre to complement 
remained unchanged (at 1:128) after the removal of these anti- 
bodies, and the resulting serum contained no detectable anti- 
bodies against any other serum component. The globulin 
fraction of one portion of this serum was conjugated with 
fluorescein isothiocyanate, as described by Marshall et al.,! 
and was used directly on kidney sections. One portion was 
retained and employed in the more sensitive layer technique, 
in association with a fluorescein-conjugated sheep anti-rabbit 
globulin. 

The results of these studies may be briefly summarised 
as follows. A serum factor distinct from albumin and 
from alpha-1, alpha-2, beta and gamma globulin, reacting 
immunologically as complement, was localised in the 
glomeruli in a small series of biopsy and fresh necropsy 
kidney tissue from patients with glomerulonephritis and 
lupus nephritis, and from one patient with diabetic 
nephropathy who had not received insulin. Negative 
results were obtained in histologically normal kidneys, 
in a case of scleroderma with doubtful histological 
changes in the glomeruli, and in a case of mild prolifera- 
tive and membranous glomerulonephritis associated with 
Henoch-Schénlein purpura. In the absence of a pure 
preparation of human complement, however, interpreta- 
tion of these results can be based on inference only. 

This work was completed during the tenure by one of us 
(P.F.j of the Bilton Pollard Fellowship, University College 
Hospital Medical School. It was in part done in the depart- 
ment of medicine, University of Illinois, under Prof. R. M. Kark, 
whose help we gratefully acknowledge. 

P. FREEDMAN 
M.D. Lond., M.R.C.P. 


A. S. MarkowlTz 
Ph.D. 


Medical Unit, University College 
Hospital Medical School, London, W.C.1. 


University of Illinois, Chicago, 
Illinois, U.S.A.* 


VERTEBRAL AND INTERNAL CAROTID 
ARTERIES IN RELATION TO HYPERTENSION 
AND CEREBROVASCULAR DISEASE 


CEREBRAL blood-flow is normal in hypertension, and 
the increased resistance to blood-flow in the cerebral 
vascular bed has usually been held to be part of a 
“ generalised vasoconstriction “, similar to that observed 
in other vascular territories.'* This increased resistance 
to blood-flow can be only partly diminished by physio- 
logical '* or pharmacological '4 means. It seems possible, 
however, that much of the increased cerebrovascular 
“resistance “ may lie in the four major arteries in the 
neck which conduct blood to the circle of Willis. We 
report here the preliminary results of a study which 
supports this idea. 


METHOD 

In 61 cadavers the internal carotid and vertebral arteries 
were perfused with 5°/o 0-880 ammonia in tap water at room 
temperature. (Ammonia was used to relax postmortem spasm.) 
The calvarium and brain were removed and the arteries cut 
cleanly across at their points of entry into the cranial cavity. 
Standard steel cannulas were tied into the origins of the four 
arteries, and the fluid was run through at a constant pressure 
of 140 mm. Hg in all cases. The whole cervical length of each 








* Present address: Hektoen Institute for Medical Research, 
Chicago, U.S.A. 
10. McKee, A. P., Jeter, W. S.J. Immunol. 1956, 76, 112. 
11. Marshall, J. D., Eveland, W. C., Smith, C. W. Proc. Soc. exp. 
Biol.; N.Y. 1958, 98, 898. 
12. Kety, S. S., Hafkenschiel, J. H., Jeffers, W. A., Leopold, I. H. 
Shenkin, H. A. J. clin. Invest. 1948, 27, 511. 
13. Kety, S. S., King, B. D., Horvath, S. M., Jeffers, W. A., Hafken- 
schiel, J. H. ibid. 1950, 29, 402. 
14. Hafkenschiel, J. H., Crumpton, W. C., Moyer, J. H., Jeffers, 
W. A. ibid. p. 408. 
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artery was perfused in turn, and the maximum flow-rate for 
each was recorded. 

The same technique was used to measure the maximum 
rate of flow in a standard length of leg artery. The cannula 
was inserted into the femoral artery just distal to the profunda 
branch, with the popliteal artery severed at the level of the 
upper border of the patella. 

A representative antemortem blood-pressure was_ selected 
from the hospital notes by an independent observer (Dr. J. B. 
L. Howell} who had no knowledge of the results of perfusion. 
Mean pressure was taken as diastolic pressure plus one-third 
of the systolic-diastolic difference.!® 

The routine necropsies studied included as wide a range as 
possible of blood-pressures and ages (mean age=57; s.D.= 
14-3). 

RESULTS 

Fig. ta shows the relation between flow-rate in both 
vertebral arteries and mean blood-pressure, for all the 
58 cases in which antemortem blood-pressure readings 
were available (3 cases were “brought in dead“). A 
negative correlation is apparent between the two 
variables. 

Fig ib shows the same cases excluding the 6 mali- 
gnant hypertensives—who clearly formed a group apart— 
and also excluding 8 cases in which Dr. Howell was not 
satisfied that a truly representative antemortem blood- 
pressure was obtainable, for the reasons shown. These 
latter 8 cases do not in fact depart from the general 
trend (fig. 1a). 

Statistical treatment of these results (see table) indi- 
cates a negative correlation of high significance between 
flow in the vertebral and internal carotid arteries and 
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Fig. 1a—Data for the whole series of 58 cases in which antemortem 
blood-pressure readings were available, 

The graph shows the relation between the rate of flow of 
perfusing fluid in the cervical length of both vertebral arteries 
(each perfused separately—values in ml. per sec. added to- 
gether) and the mean antemortem blood-pressure. 

Fig. 1b—The same correlation for a series of 44 cases, which excludes 
the malignant hypertensives, and 8 other cases in which the blood- 
pressure records were deemed unreliable. 

The position on the graph of these omitted cases is shown 
in fig. 1a. 


blood-pressure. This correlation is stronger for the flow 
in both vertebral arteries than for the flow in both 


CEREBRAL INFARCTION AND HAMORRHAGE 











Fig. 2—Relation between restriction of flow of perfusing fluid in all 
four arteries (each perfused separately—values in ml. per sec. added 
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together) and the occurrence of cerebral infarction and haemorrhage. 

With 1 exception, cases of spontaneous uncomplicated 
“strokes “ were clearly demarcated from those cases without 
such strokes. 
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internal carotids, both for regression and correlation 
coefficients. 

Comparison, in the same 44 cases, between the regres- 
sion and correlation coefficients for the relations be- 
tween blood-pressure and fluid flow ina single vertebral 
artery and a single femoral artery on the same side 
shows that, although there is a negative correlation be- 
tween femoral artery flow and blood-pressure, it is not 
statistically significant (r =-0-1136; P < 0-5). The corre- 
lation between flow in a single vertebral artery and 
blood-pressure is, however, highly significant (r= 
-0-5779; P < 0-00001), and significantly different from the 
femoral artery correlation (P < 0-001). The coefficient of 
standard deviation 





variation ( ) in both cases was 0-42. 


RELATION BETWEEN MEAN ANTEMORTEM BLOOD-PRESSURE (B.P.) 
AND RATES OF VOLUME FLOW (ML. PER SEC.) 


Significance of 


Regression Correlation regression and 


Correlations n | coefficient coefficient correlation 
b r coefficients 
Flow in both vertebrals/ 
mean antemoitem 
B.P. a ee ee 58 —1.785 —0.5877 P <0,00001 
Flow in both vertebrals/ 
mean antemortem seth 
B.P. (partial series) .. 44 —1.968 —0.7635" P<0,900000001* 
Flow in both internal 
carotids /mean ante- 
mortem B.P. (partial 
series) .. pe. ee 44 —1.061 — 0.5091 P<0.001 


Significance of difference of correlation coefficients for series of 44 
cases both vertebrals/both internal carotids: P<90.01. 

Significance of difference of regression coefficients for series of 44 
cases both vertebrals/both internal carotids: P<0.005. 
* With age variate eliminated, r= —0.6426 and P<0,0001, 

Whole series in which antemortem blood-pressure records were avail- 
able = 58 cases. 

Partial series, excluding 6 malignant hypertensives, 5 cases with 
previous longstanding cardiac infarcts, and 3 cases with no B.P. 
record available except after a “ stroke “ = 44 cases. 


This means that the results are not explicable by the 
larger size of the femoral artery per se. Possibly diffe- 
rence in technique explains the discrepancy, though we 
cannot see in what way this occurred. 

Fig. 2 shows the reiation between total flow in all 
four major cervical arteries and the presence of cere- 
bral infarction or hemorrhage. There is a clear line of 
demarcation (with one exception) between those who 
had, and those who had not, experienced spontaneous 
“ strokes “. Moreover necropsy showed that narrowing 
of intracranial arteries by atheroma was severe in only 
3 of these cases, and an antemortem thrombus was de- 
monstrated in only 1 case. Furthermore no atheroma 
could be demonstrated in arteries within the cranial 
cavity in 3 cases. 


DISCUSSION 

This close and significant relation between rate of 
fluid flow in the cervical cerebral arteries and mean 
blood-pressure can be interpreted in three main ways, 
which are not mutually exclusive. Firstly, hypertension 
may cause obstruction to flow preferentially in the ver- 
tebral arteries, possibly because of their small size and 
tortuous course. Secondly, some common factor (which 
cannot be age—see table) is responsible both for hyper- 
tension and for the selective restriction to flow in the 
vertebral arteries. Thirdly, restziction of flow in the 
vertebral arteries, and to a lesser extent in the internal 
carotid arteries, actually causes hypertension. This third 
hypothesis would be compatible with Kety'’s results %* 
(which showed a normal cerebral blood-flow in hyper- 
tension) if the mean, or more probably the basal, blood- 
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pressure in the whole population—normals and hyp2r- 
tensives alike—were to be set in such a way as to mains- 
tain medullary blood-flow above a critical minimum val- 
ue. “Essential “ hypertension, on this basis, might be 
a necessary adaptation; and generalised narrowing of 
terminal arteries in the body would also have a benefical 
effect, because it would allow the autonomic nervous sys- 
tem to function efficiently in postural readjustments of 
blood-pressure. 

Correlation analysis cannot be conclusive; but there 
are five reasons why we believe our data to be more 
compatible with this third hypothesis than with any other: 


1. The relatively poor correlation of obstruction to flow in 
the femoral arteries with blood-pressure. 

2. The closer correlation of obstruction to flow in the verte- 
bral arteries with blood-pressure, compared with the obstruc- 
tion to flow in the internal carotid arteries. (This is compatible 
with the known presence of the vasomotor centre in the vas- 
cular territory of the vertebral arteries.) 

3. The closeness of the correlation in (2) far surpasses any 
previous estimates of the relation between hypertension and 
obstructing processes in large arteries. 

4. The 6 patients with malignant hypertension form a group 
apart, showing that high pressures (maintained in 3 cases over 
at ieast a year) have not become associated with the expected 
degree of restriction of flow in the vertebral arteries. 1 of these 
cases (mean pressure 203 mm.) was probably due to athero- 
matous constriction of one renal artery. 

5. There were 8 cases of renal disease in the series, and 7 of 
these lay above the regression line in fig. 1b—i.e., they had 
higher pressures than expected by the degree of restriction of 
flow in the vertebral arteries. Our observations are being 
continued to throw more light on this very important point. 

This series has also provided further evidence that 
“ caroticovertebral stenosis “1° may be the cause of most 
cases of cerebral vascular disease. If the relation is in 
fact causal, it would indicate that cerebral haemorrhage 
and cerebral infarction both usually have the same 
zetiology—impaired blood-supply to the circle of Willis. 


We gratefully acknowledge the help, advice, and criticism of 
Prof. A. Kekwick, Dr. E. J. M. Campbell, Dr. J. B. L. Howell, 
and Dr. D. S. Short. We are also particularly grateful to Dr. 
Howell for making the independent assessments of blood-pres- 
sure, and to Dr. J. Knowelden for advice about the use of sta- 
tistical methods. The work was done while one of us (C.J.D.) 
was holding a Leverhulme research scholarship; and we are 
grateful for facilities provided in the Institute of Clinical 
Research. 
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Reviews of Books 


The Aetiology of Infective Disease 
Rt&GINALD Lovett, D.Sc., M.R.C.V.S., professor of veterinary 
bacteriology, Royal Veterinary College, London. Michigan: 
Michigan State University Press. London: Angus & Robert- 
son. 1958. Pp. 136. 2s. 6d. 

This book is the substance of lectures given at Michigan 
State University by a distinguished veterinary surgeon. Many 
of the illustrations are drawn from human medicine and _ the 
arguments will be of equal interest to members of the two 
professions. After a survey of the classical relations of host 
and parasite, the greater part of the bock is devoted to the 
“ subsidiary “ factors which play some part in causing infective 
disease. The young man who cannot find a subject for his 
researches and the old one who likes to ponder on the myste- 
ries will both enjoy this book—and both will complain that it is 
too short. 





16. Hutchinson, E. C., Yates, P. O. Lancet, 1957, i, 2. 
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Radiology of the Biliary Ducts 


In the past five years radiology of the biliary 
ducts by simple intravenous injection has become 
a routine procedure in most hospitals; and opera- 
tive and postoperative cholangiography by direct 
injection of the biliary ducts has been increasingly 
practised. Intravenous cholangiography using iodi- 
pamide (" Biligrafin “) was first introduced in Ger- 
many in 1953; and Sutton and TitieTT’ reported 
the first controlled clinical trial in this country. 

By this method the gallbladder is displayed in a 
higher proportion of cases than by oral techniques. 
This is not surprising because the dose of the con- 
trast medium entering the bloodstream is fixed and 
controlled; with oral methods the proportion of the 
medium absorbed from the bowel cannot be accu- 
rately predicted and may be negligible. Failure to 
display the gallbladder by the intravenous method 
is therefore a far more certain index of disease than 
is failure by the oral method. STENHOUSE * has review- 
ed 129 cases in which the oral technique had failed 
to show the gallbladder or the bileducts and which 
were then examined by intravenous iodipamide. In 
26 of these cases both the gallbladder and the bile- 
ducts were shown, and in 21 of the 26 the gall- 
bladder was shown to contain stones. In 85 further 
cases the gallbladder was not shown, but the bile- 
ducts were. 38 of these 85 patients were operated 
on; and all 38 were found to have chronic cholecy- 
stitis, 35 with stones. Thus, when the bileducts are 
demonstrated by iodipamide cholangiography but 
the gallbladder is not shown, it is reasonable to 
assume that the gallbladder is diseased and prob- 
ably contains stones, which may be obstructing 
the cystic duct. In only 18 of the 129 cases was the 
iodipamide examination completely unsuccessful; in 
7 of these unsuccessful cases the patient had clinical 
jaundice. Sutron and Tittett’ reported in 1954,that 
intravenous cholangiography was not very success- 
ful in jaundiced patients; but ALpripce® claimed 
some success. GLENN and JoHNson * considered that 
the test is not worth undertaking if the serum- 
bilirubin is higher than 3 mg. per 100 ml. 

A further advantage of the intravenous method 
is that it simplifies the control and management of 
the cholecystectomised patient with the so-called 
“post-cholecystectomy syndrome “. Iodipamide has 
made possible the routine demonstration of the 
main bileducts in these patients without further 
operation. Where a normal-calibre duct, freely 
draining into the duodenum, is shown with no 
evidence of residual stones, the patient is saved 





1. Sutton, D., Tillett, J. Brit. J. Radiol. 1954, 27, 575. 

2. Stenhouse, D. J. Fac. Radiol., Lond. 1959, 9, 223. 

3. Aldridge, J. ibid. 1955, 6, 243. 

4. Glenn, F., Johnson, G Surg. Gynec. Obstet. 1957, 105, 473. 


from unnecessary and fruitless re-exploration. On 
the other hand, the cholangiogram may reveal resi- 
dual biliary-duct stones, strictures, or adhesions, 
thus providing evidence of the need for operation. 
Don and CAMPBELL’ investigated separate groups 
of patients, with and without symptoms following 
cholecystectomy. They concluded that physiological 
dilatation of the ducts after cholecystectomy is not 
the rule in man, and that dilatation of the ducts is 
a permanent result of back-pressure owing to 
obstruction of the duct at some stage by stones. 
About a third of their 23 patients with symptoms 
were shown to have residual duct stones or some 
other pathological cause. PricE®, who investigated 
62 cholecystectomised patients with the post- 
cholecystectomy syndrome, rightly points out that 
in many cases symptoms attributed to the biliary 
system may be due to such diverse causes as hiatus 
hernia, duodenal ulcer, pancreatitis, renal lesions, 
or psychosomatic disease. Discussing stones in the 
biliary ducts, Price says: “ numerous cases in our 
series have convinced us that in many instances 
the diagnostic advantage of intravenous cholangio- 
graphy is superior to surgical palpation and even 
exploration “. 

While the value of intravenous cholangiography 
is now generally recognised, the value of operative 
cholangiography is less generally accepted. Few 
surgeons with experience of biliary-tract surgery 
have not had to undertake a second operation in 
cholecystectomised patients on account of residual 
stones in the ducts. Operative cholangiography 
should make this unnecessary. The opponents of 
the procedure claim that it holds up he operation, 
and that the cholangiogram may be misleading or 
difficult to interpret; but surgeons and radiologists 
who routinely practise operative cholangiography 
assert that the bad results derive from bad cholan- 
giography. Norman’ has found that cholangio- 
graphy, carefully carried out as a cooperative 
effort by radiologist, surgeon, and anesthetist, pro- 
duces good results. With experience this examina- 
tion need not delay the main operation for more 
than five to ten minutes, and the ultimate saving in 
operative time and in morbidity (by averting the 
need for re-exploration) justifies the time taken. 
The procedure can be much simplified by the use 
of special apparatus’. Samuet® has described a 
simple serial changer which helps to yield good 
films. 

The bileducts can be displayed radiographically 
also by percutaneous transhepatic cholangiography. 
This method, first described by Carrer and Saypot ° 
in America, and taken up in this country by 
Nurick et al.,"° has a limited place in the diagnosis 
of obstructive jaundice but has not yet been 
generally adopted owing to the alleged dangers of 
hemorrhage or bile peritonitis. 
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PRINTING OF THE LANCET 

Our previous three issues, printed in Germany, have 
in differing degrees been smaller than usual; and the 
present issue, the last to be produced in Germany, not 
only is smaller but lacks some sections. The reason is 
that no part of the text, except the Contents page, was 
set in print after the printing of last week's Lancet was 
completed. We regret that for the time being readers are 
denied a reasonable measure, contributors’ articles are 
being published more tardily than they or we would 
wish, and the full claims of advertisers cannot nearly 
be met. Normai publication will be resumed as soon as pos- 
sible; and we shall then seek to make amends. Meanwhile 
we still hope to go on appearing weekly, though in smal- 
ler form. 


THE ADVANCING CANCER CELL 

At Trinity College, Dublin, Professor O'Meara has 
been making some fresh observations on how a primary 
carcinoma invades the tissues. In studying, by Regaud's 
method, the mitochondria of the peripheral cells of 
human epitheliomas, he noticed that these cells seemed 
to be associated with fibrils of a kind not recognised in 
normal cytology. Similar fibrils, deposited in a network 
around the cells, were then detected in many other sorts 
of carcinoma, and research with D. R. Jackson strongly 
suggested that they were composed of fibrin.! Sometimes 
they extended into the tissue spaces for a considerable 
distance in advance of the carcinoma ceils; and O'Meara 
believes that the fibrin coagulum which they form 
facilitates invasion by interfering with the nutrition of 
the normal cells of the part. The coagulum is also, he 
thinks, the basis of the stroma for the carcinoma—the 
unresolved fibrin undergoing organisation by blood- 
vessels, lymphatics, and fibroblasts. 

O'Meara? has compared the effect of fragments of 
malignant and non-malignant tissues on a plasma solution 
artificially made up to resemble natural tissue fluid. 

The malignant tissue was obtained either at operation or 
from tissue cultures, and the non-malignant tissue was usually 
taken from uninvaded portions of the same operation specimen. 
Kept at -20°C, the operation specimens were found to retain 
for long periods both the coagulative and the fibrinolytic 
properties which were under study; but the actual incubation 
of the tissues in the plasma solution was limited to three 
hours so that the bacteria inevitably introduced in operation 
specimens should not have time to multiply enough to affect 
the fluid. 

Under these experimental conditions, O'Meara found, 
the apparently normal tissue often did not induce any 
clotting of the diluted plasma, and those which did induce 
a fibrin clot usually lysed it within three hours. In 
contrast, all the malignant tissues tested, including HeLa 
cells grown in culture, regularly induced clotting, and 
the clot usually persisted till the end of the experimen. 
From these and other observations he concluded that, 
compared with other tissues, carcinomas have primarily 
an increased coagulative action and secondarily a 
diminished fibrinolytic action (or none). He found, too, 
that when the pH of the artificial plasma solution was 
raised to 7-5, incubation of malignant tissue did not lead 
to actual clotting, but microscopy showed deposition of 
fibrin threads on the incubated cells—just like those 
previously seen at the invasion front of tumours. 

O'Meara thinks it likely that if malignant cells readily 
coagulate tissue fluid they will also, in suitable circum- 
stances, coagulate cellutar fluids. Such coagulation is, 
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he says, “sometimes apparent in sections of muscle 
invaded by carcinomas, where coagulative transformation 
of the muscle plasma seems to take place in the muscle- 
fibres, just as coagulative transformation of fibrinogen 
to fibrin occurs in the tissue spaces “. 


MOTHER'S ROLE IN INFECTIONS OF NEWBORN 

Most infants are bacteriologically sterile at birth, and 
the first bacteria they acquire are likely to come from 
the mother. Their earliest flora is said to resemble that 
of the mother’s vagina,! and after the first feed organisms 
characteristic of her mouth are added?%; few of these 
seem to do any harm. But infants born in hospital are 
subjected to a more severe bacteriological hazard—in- 
vasion by the “ hospital bacteria“. Nowadays Staphylo- 
coccus aureus is the most important of these organisms. 
Attempts have been made to ascribe its introduction and 
spread to the mothers, but phage-typing has shown that 
they are rarely responsible. Strepiococcus pyogenes is no 
longer the scourge that it used to be in maternity hospi- 
tals, but it still causes disquieting incidents. New light 
was thrown on its epidemiology in 1956 by Boissard and 
Eton’ and Kwantes and James,> who showed that the 
umbilical stump of apparently healthy infants is an im- 
portant reservoir. Pollard and Perry ® confirm these find- 
ings. Although mothers, like nurses, may bring this orga- 
nism into the hospital, its spread is due to other factors. 

A third organism which can cause “hospital infection" 
among newborn babies is Escherichia coli—or rather cer- 
tain serotypes which are known to be associated with 
infantile enteritis. The importance of the mother in the 
epidemiology of this disease has been investigated by 
Cooper et al.? Rectal and lochial swabs were taken from 
361 women at the time of their confinement, and 46 
(12,7°/o) were found to be positive for these types of Esch. 
coli. 40°/o of these mothers infected their babies with a 
similar strain within four days of birth. There was little 
evidence of cross-infection with these strains, and of 114 
members of staff only 2 carried them. This is good evi- 
dence that mothers carrying certain bowel organisms com- 
monly transmit them to their babies. 

Although 46 mothers were infected with pathogenic 
Esch. coli. only 1 mother and 1 infant developed diarr- 
hoea. On the other hand, of 40 infants who were nega- 
tive and whose mothers were negative while in hospital, 
28 developed diarrhoea at home in the first 3 months of 
life; from 11 of these, pathogenic Esch. coli were isolated. 
Cooper et al. suggest that the first group of infants might 
have been protected by maternal antibodies, but there 
is little evidence that these are formed in any quantity 
or that there is cross-protection between somatic anti- 
gens. Possibly the difference may have been associated 
with the types of Esch. coli encountered. 80°/o of the 
strains isolated outside hospital were of the types which 
have been associated with epidemics, compared with 50°/o 
of those in hospital. The older children in a family may 
be a more dangerous source of virulent strains than 
mothers in hospital. A mother would be dangerous if she 
carried a virulent epidemic strain and gave it to the new- 
born baby. 

We have much to iearn about the different levels of 
virulence of these organisms; but, once a highly virulent 
strain enters a nursery, it is almost impossible to prevent 
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its spread. Should we, then, start screening the bowel 
organisms of women before admitting them to maternity 
hospitals ? It would be difficult to place any trust in the 
results until a reliable selective medium for pathogenic 
Esch. coli has been found. 


ALCOHOL AND DRIVING ABILITY 

THE preliminary tables of road accidents in Great 
Britain for 1958! show that, of accidents primarily 
attributed to someone being under the influence of drink 
or a drug, in 1059 accidents it was the driver or rider, in 
404 a pedestrian, and in 155 a passenger who was thus 
intoxicated. During the same year 19,585 accidents were 
due to vehicles turning right without due care, and 46,364 
accidents were caused by heedless pedestrians. Skill- 
fatigue is now recognised as a common cause of deterio- 
ration of driving ability, and many apparently avoidable 
accidents are doubtless due to this condition; but the 
effects of drinking probably come second only to skill- 
fatigue in lowering driving standards. 

It is hard to estimate the number of road accidents 
for which drink was to some extent to blame: injured 
persons are not examined to determine their sobriety 
in relation to road safety, publicans and friends rarely 
proffer truthful accounts of the amounts drunk by those 
subsequently involved in an accident, and alcohol esti- 
mations on tissues from persons killed in accidents are 
seldom made in this country (in fact, many victims die 
after a time lapse sufficient to allow the complete 
disappearance of any alcohol from the tissues). Further- 
more, the police are usually reluctant to bring an action 
for “drunk-in-charge “ unless the supporting evidence 
seems clearly to point to positive inebriation, and even 
then a court may not convict, especially when the 
decision lies with a jury. It is likely, therefore, that the 
incidence of road accidents due to drink is generally 
underestimated, maybe very considerably so. 

In Britain it has been shown that road accidents 
increase during, and for a while after, “ opening hours", 
especially on Fridays and Saturdays, but alcohol is not 
wholly to blame, for there is also the coincidence in the 
eveninas of increased road activity, as crowds emerge 
from cinemas and theatres, and the hazards of darkness 
and fatigue, all increasing the common danger. In a 
careful investigation of 352 road accidents which caused 
376 deaths, Jeffcoate? found that the proportion of 
drivers and pedestrians involved who had been drinking 
tose sharply between 10 p.m. and 4 a.M., when 50°%e of 
the drivers and 62°/o of the pedestrians concerned had 
taken alcohol. In America Haddon and _ Bradess* 
analysed road accidents involving 589 deaths in West- 
chester county during the eight years ending 1957. In 85 
drivers killed in accidents involving neither other 
vehicles nor pedestrians, postmortem determinations 
showed a blood-alcohol level above 0-150 in 41 cases 
(49°/o), 0-05-0-15°/o in 17 (20/o), up to 0:05%o in 3 (4°/c), 
and no alcohol in 22 (27/0). But postmortem alcohol 
determinations were seldom performed as a routine, and 
those that were done were mostly on specimens from 
drivers, rather than passengers, pedestrians, or victims 
under 16 years old. 

The effects of measured quantities of alcohol on drivers 
under test condition have been studied in Canada.‘ 
Records were made of performances on the test course, 
and driving ability was assessed in relation to blood- 
alcohol levels. The drivers were examined by two doc- 
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tors independently, and their conclusions often differed: 
for example, one considered that 58/0 of the drivers 
showed alcoholic impairment of driving ability, while 
the other put only 27°/o in that category. Moreover, there 
was a poor correlation between the doctors’ conclusions 
and the drivers’ blood-alcohols. In this country Cohen 
and others® also tested driving ability in experienced 
drivers who had had drinks, and they found impaired 
driving ability. None of these tests exposed the drivers 
to sudden unexpected emergencies such as are not un- 
common on the roads: if such tests could be devised, the 
results might be very striking. In tests with the “ Miles 
motor driving trainer “ Drew et al.® found that the mean 
error increased with rising blood-alcohol. 

Intoxication is more apparent when the blood-alcohol 
is rising than when it is falling, and cortical functions 
such as judgment, self-criticism, and environmental 
awareness are soon at fault; and alcohol is most rapidly 
absorbed from the otherwise empty stomach, so that a 
single large dose of alcohol produces a higher blood- 
aicohol than the same amount taken in smaller doses 
over a period. Thus the practice of some drivers of 
breaking the evening journey home for a _ spirituous 
“cuick one“ is liable to lead rapidly to a high blood 
level. Hitnwich‘’ suggested that blood-alcohol up to 
0:05°/0 was compatible with road safety, but that more 
than this amount was unwise. Habitual drinkers may 
show little impairment of cortical functions after an 
alcoholic intake that would greatly disturb an occasional 
drinker, but the regulars commonly drink excessively 
and thus achieve the same result in terms of intoxication 
as the occasional drinkers of modest consumption.§ 

A pedestrian or driver may be a danger on the road 
before his blood-alcohol level is sufficient to cause 
clinical or “actionable “ drunkenness, and the usual 
tests of intoxication are not likely to demonstrate this 
state of affairs. The evidence given in courts about road 
accidents said to be due to drinking tends too often to 
dwell on the importance of establishing full intoxication 
rather than just the failure of higher and more refined 
faculties, though this is no easy matter to prove to the 
satisfaction of the law. 

Some tegular topers mistakenly believe that drugs 
such as aspirin, methylpentynol, and amphetamine taken 
immediately after drinking are rapidly sobering. The 
favoured tablets are swallowed, washed down with 
one for the road, and then the drivers, imagining 
themselves to be in full command of the situation, begin 
what may be their last journey—or someone else's. And 
road accidents may sometimes be less directly related 
to alcohol: apart from the speeding driver anxious to 
reach the local before closing-time, there is the driver 
attempting to cope with the morning rush traffic while 
suffering the headache, irritability, and fatigue of a 
hangover. 

Road accidents are a disease with a very high morta- 
lity and morbidity, a complicated pathology, and social 
and economic repercussions imposing a heavy national 
burden ®; in this disease alcohol plays a big part and 
more could and should be done to impress on the public 
that the convivial salute of “good health“ may be the 
prelude to death. 
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NEW SYNDROME OF FAMILIAL NON-HAEMOLYTIC 
JAUNDICE 


SIR,—The syndrome of a familial type of non-hemoly- 
tic jaundice (which is characterised by the presence of 
free and conjugated bilirubin in the serum and the 
absence of any unusual pigmentation in the liver) describ- 
ed by Dr. Haverback and Dr. Wirtschafter (June 13) has 
also been noted by Rotor et al.! in two Philippine 
families. 

In collaboration with Dr. L. Schiff and Dr. Y. Oikawa ? in Cin- 
cinnati, Ohio, I studied a 29-year-old married woman of Japanese 
ancestry with the same complaint; she had an icteric sister. 


Except for her jaundice, her only complaint was fatigability. 
The gallbladder was shown normally by oral cholecystography, 
and normal values were obtained for urinary and fecal 
urobilinogen, serum-alkaline-phosphatase and serum-transami- 
nases: this makes a diagnosis of extrahepatic biliary obstruc- 
tion unlikely. The bromsulphalein test showed retentions of 
57°%o and 36 %/o after 45 and 90 minutes; unlike cases of obstruc- 
tive jaundice, only minimal amounts of the bromsulphalein 
were in the conjugated form, and it remains to be seen if this 
indicates a defect in cysteine or glutathione metabolism.? With 
this one exception, all liver-function tests were normal and 
histological examination of liver-biopsy specimens, obtained 
at a two-yearly interval, revealed essentially normal structure. 

The serum-bilirubin levels ranged from 4:0 to 7-6 mg. per 
100 ml. plasma. Chromatographic examination showed that 
45-50°/o of the pigment existed as bilirubin, while the con- 
jugted pigments (which give a direct van den Bergh reaction) 
consisted of 58°/o as pigment I, and 42°/o as pigment II. Only 
40°/o of the conjugated pigments were hydrolysed by f-glucu- 
ronidase and a high proportion of the pigments were shown 
to be alkali-stable, suggesting that conjugation with sulphate 
may be important.4 The salicylamide-excretion test gave normal 
results for glucuronide excretion, so that the conjugation of 
bilirubin as a glucuronide does not appear to be the limiting 
factor. Considerable delay in the removal of injected bilirubin, 
and the increased accumulation of conjugated bilirubin in the 
plasma suggests (a) diminished uptake of the bilirubin by the 
hepatic cell and (b) a specific defect in the secretion of 
conjugated bilirubin, the mechanism of which is not known. 

Dr. Charbonnier, of the Hospital of St. Antoine, Paris, has 
informed me of a similar case of a 30-year-old French North 
African man who was grossly icteric with a normal liver. 
Analysis gave a value of total bile pigments of 23-5 mg. per 
100 ml. plasma, of which 10°2 mg. per 100 ml. plasma was 
present as bilirubin. Of the conjugated pigments, 58°/o were 
in the form of pigment I; 40°/o of these pigments were alkali 
stable. Values of over 50°%/o retention of bromsulphalein at 
45 minutes were observed in this patient, and again an absence 
of conjugated dye was noted. Dr. Peck of Palo Alto, California, 
has also seen a similar case—a male Turk, eleven of whose 
relatives are also jaundiced. 


This type of familial non-hemolytic jaundice appears 
to be ubiquitous, and compatible with normal life. It is 
to be hoped that further cases will now be recognised, 
and unnecessary operations therefore avoided. The 
raised conjugated-bilirubin levels and abnormal retention 
of bromsulphalein distinguish the syndrome from Gilbert's 
disease, while the absence of heavy pigmentation in 
parenchymal cells in centrilobular zones in the liver 
should exclude a diagnosis of chronic idiopathic 
jaundice.5 


Department of Surgery, 
Postgraduate Medical School, 
London, W.12. 


BARBARA H. BILLING. 





1. Rotor, A. B., Manahan, L., Florentin, A. Acta. med. philipp. i948, 
Ss, 37. 
. New Engl. J. Med. 

Carbone, J. V., Grodsky, G. M., Fanska, R. J. clin. Invest. 1959, 


2 
» 
38, 994. 
4, Isselbacher, K. J., McCarthy, E. A. . -— 38, 645. 
5. Dubin, I. N. Amer. J. Med. 1958, 24; 


1959, 260, 1315. 


LETTERS TO THE EDITOR 





THE LANCET 








MURDER A7 IiiE CROSS-ROADS 

SIR,--Dr. Geiringer's article of May 16 raises many 
interesting questions, He is clearly much concerned about 
the standards of care provided by family doctors and 
has given the matter considerable thought; and yet his 
article is full of serious misconceptions. 

Your leading article quotes the conclusions of a group of 
Auckland practitioners on the New Zealand fee-for-service 
system—which are discouraging to say the least of it. (One 
could add that such a system would give doctors an immense 
amount of clerical work and book-keeping). 

Dr. Fry and others (May 30) have very thoroughly dismantled 
most of Dr. Geiringer’s general criticisms of family doctoring 
under the National Health Service. Dr. Geiringer blames the 
Health Service for not abolishing the bad practice “ which falls 
below all reasonable professional standards“. Surely any 
evidence that there is shows that this type of practice is 
happily diminishing and that today, even though we have still 
far to go, more people in our country than ever before get a 
reasonable standard of medical care. Doctors often complain 
about the Health Service, but patients are very seldom heard 
to criticise. 

One relevant fact is that the bad practice makes an impact 
on the hospital. Is it too much to suggest that many hospital 
doctors tend to see general practice as a whole in terms of 4 
few black sheep? 

Opinions on general practice are legion and facts are 
few, and Dr. Geiringer's article is an example of this sad 
state of affairs. Commenting on the Guillebaud report in 
February, 1956, you, Sir, remarked that “the N.H.S. has 
never had, and still lacks, a policy by which a proper 
balance between its separate parts is decided and then 
achieved “. The Guillebaud report recommended that the 
Health Departments should set up a research and stati- 
stics department to act as an intelligence branch. Little is 
being done in this direction. Yet accurate information 
is needed more and more, so that all the efforts of the 
family doctor and the hospital service, of the public- 
health and industrial-health services can be economically 
used to provide increasingly good medical care in all its 
aspects. 


Ballylessan, 


Belfast. R. P. MaysIn. 


TRAUMA AND SQUAMOUS SKIN CANCER 


SIR,—Dr. Gillett (June 13) states that a history of 
trauma immediately preceding the development of the 
lesion was given in all 29 cases of keratoacanthoma 
reported by Whimster and myself'. Reference to our 
article shows that a history of trauma was, in fact, 
noted in only a few instances. Subsequent experience 
with a much larger series of cases, many of which were 
reported in 1956,2 has established a history of preced- 
ing trauma in some 10°/o of the total. 

Although a history of recent trauma is less common in 
squamous carcinoma it is by no means exceptional, and it is 
perhaps unwise to accept such a history as in favour of 
keratoacanthoma. The carcinoma is usually of longer duration 
and the patient has had longer to forget the sometimes trivial 
episode. There is much evidence, fully discussed elsewhere,” 
that identical or similar factors are responsible for the 
initiation of both lesions. It is the absence in keratoacanthoma 
of the factors, still largely unknown, responsible for tumour 
progression which permits spontaneous resolution. The differen- 
tiation of the two lesions clearly has important therapeutic 
implications. Of still greater importance is the impressive simi- 
larity of their pathogenesis. The keratoacanthoma may well be 
regarded as the carcinoma that failed, and experimental patho- 
logists are investigating the factors responsible for this failure. 


Cambridge. ARTHUR Rook. 





1. Rook, A., Whimster, I. 
2. Rook, A., Congr. Ass. 
1956; p. 221-231. 


Arch. belg. Derm. Syph. 1950, 6, 137. 
Derm. Syph. Langue francaise, Lausanne, 
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VASODILATOR DRUGS 


SIR,—I have read with interest Dr. Gillhespy's letter 
of May 23 in which he described his experience with 
three vasodilator drugs in severe peripheral vascular 
disease. 

In his experience, spasmocyclone and azapetine were appro- 
ximately equally effective and both gave better results more 
often than nicotinyl alcohol tartrate (“Ronicol“). In my 
experience, nicotinyl alcohol can give very satisfactory results 
provided large enough doses are used, and, in my view, if 
such large doses are persisted with it can give better results 
than any other form of treatment. I have now used this drug 
in five patients, with outstanding results in four of them; in 
the fifth, amputation became necessary and the patient unfor- 
tunately died. 

The following case illustrates that adequate doses of 
nicotinyl alcohol may sometimes promote healing of 
gangrene even when medical opinion is firmly in favour 
of amputation. 

A man of 40 first felt pains in his feet and calves in March, 
1955. In December, bilateral lumbar sympathectomy was carried 
out for thromboangiitis obliterans. This was followed by 
vitamin E 400 mg. daily for some months and, later, by 
massage, active exercises, and a short course of radiant heat 
as the intermittent claudication persisted. 

In January, 1957, he was admitted to hospital with gangrene 
of the left big toe. This improved somewhat with various 
drugs, including ganglion-blocking agents and antibiotics, but 
the patient discharged himself against medical advice. The 
doctor's letter to me contained the following comment: “I do 
not know what will become of him as certainly his toe will 
not settle down. Unfortunately he has already had a bilateral 
lumbar sympathectomy and I feel it will unfortunately come 
to an amputation of the left foot“. 

As the patient refused further hospital treatment, in sheer 
desperation I put him on nicotinyl alcohol (50 mg. q.i.d.). To 
my amazement, within two weeks the gangrene had started 
to subside and, after another two weeks, whilst still on 
150 mg. daily, he returned to work. At the present time he is 
symptom-free and has remained at work on a maintenance 
dose of 25 mg. three times daily. 


Leek, 


Staffs. G. KaGan. 


PROPHYLACTIC TRACHEOTOMY 

SIR,—May I add a word of enthusiasm to the article 
of June 20 by Mr. Davies and Dr. Lupprian? 

I was interested that the 4 cases were all abdominal, 2 of 
them emergencies. I have felt for some time that prophylactic 
tracheotomy may be of great value in feeble, elderly patients 
with acute intestinal obstruction or ruptured abdominal viscera, 
whether they have gross cardiorespiratory disease or not. 
Anesthesia for these cases is complicated by the danger of 
vomiting or regurgitation of stomach contents. So much does 
this danger dominate the anesthetist’'s view that other aspects 
of the patient's welfare must sometimes take a second place. 
A skilful tracheotomy is no more upsetting than endotracheal 
intubation under topical analgesia, and once a cuffed tracheo- 
tomy tube is in place, anesthesia can be induced and main- 
tained in the most suitable way, without fear of contamination 
of the lungs with stomach contents. 

With or without “ neostigmine-resistant curarisation “, many 
of these gravely ill patients have respiratory difficulty in the 
early postoperative period, and just as Howard Jones! pointed 
out that aspiration of regurgitated material can occur in the 
conscious state under spinal anesthesia, so also it can occur 
in a patient weakened by disease or depressed by drugs. 
With a tracheostomy respiration can be assisted for as long as 
necessary, and subsequently the advantages of reduced dead 
Space and easy tracheobronchial toilet still remain. The old 
bogy of scarring and disfigurement of the neck is not a serious 
consideration in sick patients of this age-group. 


Nuffield Department of Anesthetics, 


Radcliffe Infirmary, Oxford. JAMES PARKHOUSE. 


LETTERS TO THE EDITOR 53 


TRIFLUOPERAZINE AND IMIPRAMINE 


SIR,—We appreciate Dr. Spencer's anxiety (June 13) 
to acquaint himself with the therapeutic efficiency of the 
drugs he uses; but when a new drug is introduced the 
time-lag before statistically evaluated trials are published 
is likely to be a year at least. 

The alternative is to conduct a pilot study oneself, followed, 
as soon as one is familiar with the drug, by a properly con- 
structed trial. This we, in company with psychiatrists in many 
other hospitals, do. The ethical drug firms are usually most 
generous in supplying the drug and all available information 
on it prior to its general release, for they are anxious not to 
market an inactive drug. They make the results of current 
research available to those interested before it has reached 
the stage of publication. In this way we were already familiar 
with the drugs he mentions, trifluoperazine ('Stelazine’) and 
imipramine (' Tofranil’). We agree that adequate trials should 
be conducted first and feel that the hospital is the place to 
do this. 

To await the publication of a number of reliable trials 
carries the risk of being unnecessarily late in the thera- 
peutic field. 





R. H. BoarDMAN. 


Herrison Hospital, 
A. G. FULLERTON. 


Dorchester, Dorset. 


SIR,—One can only join with Dr. Spencer in deploring 
the deluge of new and inadequately tried drugs. A num- 
ber of these introduced with overoptimistic acclaim 
prove to be quite ineffective, though it may take years 
for this fact finally to be established. Seldom is satisfac- 
tory evidence of the comparative effects of the drug 
provided, so that it is difficult to choose between the 
members of a group of similar compounds or between 
these and earlier remedies. Frequently we are left to 
find out their toxic effects—particularly the more serious 
ones—for ourselves. 

Nevertheless it is not altogether the manufacturers who de- 
serve the blame. New drugs of the types referred to by Dr. 
Spencer we must have. The effects of some of these are dra- 
matic and the implications of their mode of action from an 
ztiological point of view are likely to prove of the utmost 
importance. They represent, as Dr. William Sargant pointed 
out at a recent meeting of the Royal Medico-Psychological 
Association, “a new breakthrough “. The manufacturers have 
no facilities for carrying out clinical trials and for these they 
must depend upon clinical psychiatrists. If the trials are long 
delayed or inadequate in their scope, we too must accept our 
share of the responsibility. The disciplines of clinical trials are 
not to everyone's taste. Some are disinclined to use a placebo, 
even considering its use unethical when effective treatment is 
available. Some (unaware it seems of placebo responses) prefer 
to rely on impressions received whilst employing the drug in 
a haphazard group of patients. ; 

With regard to imipramine (' Tofranil’) I have knowledge of 
one reference to a controlled trial.1 This proved abortive, hav- 
ing to be abandoned after two weeks for administrative reasons. 

Dr. J. R. B. Ball and I have recently completed a controlled 
trial of this drug and the results are now being assembled. 
They can be summarised as follows: 


Gocd result Poor result Total P 
Endogenous Imipramine 20 7 27~=—s«<0..01 
depression Placebo 6 22 28 
Reactive Imipramine 13 9 22 0.02 
depression Placebo 4 16 20 


The claims made for imipramine, it would appear, have not 
been unduly exaggerated. 
Department of Psychological Medicine 
Royal Victoria Infirmary 


and King’s College Medical School, 
Newcastle upon lyne. 


L. G. KILou 





1. Howard Jones, W. Brit. med. J. 1933, i, 119. 


1. Sloane, R. B., et al. Canad. med. Ass. J. 1959, 80, 540. 
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VACCINATION TECHNIQUE AND THE CONTROL 
OF SMALLPOX EPIDEMICS 


SIR,—The very interesting paper by Wing-Comman- 
der Cross (May 23) once again brings out some of the 
problems of interpreting what at first sight appears to 
be such a simple procedure. 

The delay in development of the vaccinial vesicle when a 
minimum of trauma is used is a well-known phenomenon. 
Marsden, in 1946, went to great pains to stress that immunity 
to smallpox depended, not on the time when vaccination was 
performed, but the time when the vaccinial reaction occurred, 
which might be considerably delayed, in some cases for a 
week or more}. 

Although in recent outbreaks of smallpox?3 it was found 
that contacts successfully vaccinated within a few hours might 
still develop smallpox, it is still extremely rare for an indi- 
vidual to be vaccinated successfully before contact and still 
develop an attack, suggesting that by the 13th or 14th day 
at least, sufficient immunity to prevent an attack has deve- 
loped. We still have no laboratory technique which will directly 
measure the immunity to smallpox,. but I think it is wrong to 
assume that even with a single “minimal” lesion developing 
slowly, immunity to smallpox will not be conferred for three 
weeks. 

The general conclusion that smallpox contacts should be 
given multiple insertions is generally recognised and advocated 
by the Ministry of Health, but I would go further and suggest 
that in class-(i) smallpox contacts a cross-hatching or “ horri- 
fic “ technique should be used, so as to produce that traumatic 
effect which we know hastens the onset of the vaccinial vesicle. 

It is, I think, unfortunate that the ‘'/4-in. vesicle at the 8th 
day is described by Cross as a “ poor take “, since this implies 
that the resultant immunity will be unsatisfactory, which as far 
as we know is not true. When one is vaccinating for routine 
purposes, where there is no urgency, the development of a 
very small, but otherwise normal, vesicle by the 8th day is 
highly desirable, as the amount of constitutional disturbance 
appears much less. if, with a voluntary system, one wishes 
to keep nurses and other personnel at a maximal level of 
vaccinal immunity, one must strive to reduce the ill-effects of 
primary vaccination to the minimum. 

University of Otago Medical School, C. W. Dixon. 
Dunedin, New Zealand. 


THE MEDICAL SUPERINTENDENT 


SIR,—I should like to support wholeheartedly the 
experienced psychiatrists who write in your issue of 
June 6. The modern medical superintendent should share 
with his colleagues the clinical work of the hospital and 
its clinics, although to a lesser extent because of his other 
commitments. Without in any way interfering with the 
clinical responsibilities of his colleagues he is still 
responsible for the efficient planning and running of the 
whole hospital. His attitudes and personality affect pro- 
foundly not only the morale of the hospital but also 
how the hospital and its extramural activities are viewed 
by the community it serves. 

In large measure this can be achieved by frequent 
contacts, perhaps informal rather than formal, with all 
sections of the staff and those members of the commu- 
nity, both lay and medical, who have a special interest 
in mental health. The ideas that spring from these contacts 
should be crystallised at the more formai senior medical 
staff meetings. Since part of his duty is close liaison 
with the management committee, where he should not 
only represent his own views on policy and planning but 
also those of his senior medical colleagues, the medical 
superintendent should be the permanent chairman of the 
medical staff committee whether it is formally or infor- 
mally constituted. This “ medical administration“ could 
be time-consuming and has often led to the medical 





1, Marsden, J. P., Coughlan, W. J. Lancet, 1951, ii, 711. 
2. Lyons, J., Dixon, C. W., Med. Offr. 1953, 90, 293, 307. 
3. Eastwood, J. ibid. 1955, 94, 365. 
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THE LANCET 
superintendent doing less and less clinical work. This ig 
a dangerous pitfall, for it is only a clinician in constant 
contact with clinical problems who can also be a fruitful) 


coordinator and planner. 
MEDICAL SUPERINTENDENT DESIGNATE, 


EPIDEMIC MYALGIC ENCEPHALOMYELOPATHY 
Sirn,—We should like to bring to your notice our 
omission of the name of Dr. T. M. Adnams, one of the 
co-authors, from the heading of the article on this subject 
in your issue of April 4. 
Rk. C, J. Hm. 
R. W. S. CHEETHAM. 
H. L. WALLACE. 


Durban. 


In England Now 


Mrs. X is a widow but for quite other reasons she became 
extremely depressed. She had lost much weight and I thought 
she shou!ld come into hospital for sedation, modified insulin, 
and possibly «.c.r. Arrangements were made for her children, 
and a nearby neightbour agreed to look after her budgerigar. 

The children were happy, but the budgerigar, alas, was not, 
Ail the efforts of the kindly neighbour were in vain. Albert 
was off his feed. According to Mrs. X, he was fretting for her 
On my Monday morning ward-round Mrs. X told me _ that 
she would have to go. Her treatment was proving very 
successful, she felt very much better, and she loved being with 
us, but she could not lie idly there while Albert died. 

It was clear that Mrs. X meant business, and it was also clear 
that Mrs. X was not yet well. I decided that Albert too must 
be admitted. Possibly he needed insulin and £.c.r—certainly 
he needed Mrs. X. Sister received the suggestion with com- 
mendable calm, but we agreed that if we were to take in an 
should mention it to Matron. Matron felt that 
no vital nursing principles were involved, but that, since 
budgerigars are not specifically covered by N.H.S. benefits, 
the matter should be referred to the House Governor. Two 
hours flat from the ward-round, and in the middle of my lund, 
a porter came to tell me the House Governor was on the blower. 

The House Governor is younger than I and he is also a good 
friend. i knew he would not disturb me at lunch except for 
some appalling crisis or because of some disturbing personal 
emotion. it was of course about Albert. What, he wanted to 
know, would I advise, if a patient were similarly aitached to 
two large Boxer dogs? Remembering the High Court judg- 
ments | had read, I said I thought the cases should be dis 
tinguished. Was I treating Mrs. X alone or Albert too, and if 
so, shouid not the veterinary surgeons be consulted? Muttering 
darkiy and a little irrelevantly about the mess left about in 
houses by dogs, the House Governor rang off. Later that day 
Albert was admitted urgently, bringing his own cage with him, 
and he and Mrs. X ate a hearty supper. Thus can a great 
teaching hospital adapt itself to the changing times. 

* * * 


extra patient we 


News from School— “A few days ago there was a great comotion 
in the cloakrooms. Someone saw a mouse and was brave enough 
to pick it up, but everyone was screaming and the few of us who 
wernt frightened, picked him up, -Someone picked him up and 
dropped it. So that was the end of him and so that no worms could 
get in him Judy, Moira and I cremated him, And we had a service. 
Amen. ... Yesterday we won a jolly healthy lax and netball match." 





News 


University of Leeds 


At recent examinations the following were successful: 
M.D. —- Kenneth Sanders. 
Ch. M. — M. N. Tempest. 

Ch. B. — E. M. Asare, G. G. Bird, I. B. Copley, M. J. 
Fitzpatrick, J. D. Gomersall, B. G. Gray, R. D. Hall, S. S. E. Hassan, 
Constance M. Hunter, Margaret M. Johnson, B. E. Marshall, J. E. 
Marshall, A. I. Oglesby, A. I. Onukogu, Barbara J. Pollard. H. L. 
Proctor, J. N. Rogers, L. F. G. Schiller, Neville Soloff, Eileen D. 
Watkins. 

D. P. M. — D. G. Brown (with distinction); Marshall Frieze, A. I. 
Roith. 
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